IN order to eliminate specific deep brain structures without injury of neighbouring structures for therapeutic purposes, we have constructed an apparatus (T. Riechert and M. Wolff) with the help of which such operations can be performed. It has thus been made possible to reach any point marked in the X-ray picture. With the same needle one can stimulate at the chosen point, record the brain potentials from it and coagulate the tissue around it. The apparatus consists of a base-ring fixed by thorn-holders on the head of the patient. On this base-ring is placed the aiming bow, which carries in a special holder the coagulation needle ( Fig. 1 ). After the base-ring has been fixed an X-ray picture is taken. In this picture we mark FIG. I.-Base-ring with aiming-bow and needle-FIG. 2.-X-ray picture of skull with apparatus, including holder fixed to the patient's tead. needle in position.
A Special Method of Stereotactic Brain Operation BY R. HASSLER, M.D., and T. RIECHERT, M.D. From the Neurosurgical Clinic (Professor T. Riechert) and the Neurological Clinic (Professor H. Ruffin) of the University of Freiburg 'Baden IN order to eliminate specific deep brain structures without injury of neighbouring structures for therapeutic purposes, we have constructed an apparatus (T. Riechert and M. Wolff) with the help of which such operations can be performed. It has thus been made possible to reach any point marked in the X-ray picture. With the same needle one can stimulate at the chosen point, record the brain potentials from it and coagulate the tissue around it. The apparatus consists of a base-ring fixed by thorn-holders on the head of the patient. On this base-ring is placed the aiming bow, which carries in a special holder the coagulation needle ( Fig. 1 ). After the base-ring has been fixed an X-ray picture is taken. In this picture we mark the point to be reached, and measure the distances of the point from the base-ring. Mistakes due to enlargement by the roentgenograms are eliminated. Instead to calculate the angles of the aiming-bow to reach the point, we use a separate phantom-base-ring corresponding in all proportions with the base-ring fixed on the patient's head. The point to be reached in the brain of the patient is marked by means of three co-ordinates on the phantom-basering. The aiming-bow is first fixed on the phantom-base-ring and without changing the angles of the needle-holder is then transferred on to the base-ring fixed on the patient's head. The needle is introduced through a burr-hole. The position of the needle-point is controlled by roentgenograms (Fig. 2) by repeated stimulation and by recording the brain potentials at the special point. If the position is correct, coagulation can be performed. We have so far performed up to 155 of these operations for different indications.
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In the following paragraphs some indications are described which were demonstrated in the film. It is necessary to perform an air encephalogram for determination of the individual point of the brain to be attacked. For comparison between the patient's and the phantom brain the distance from intraventricular foramen to the commissura habenularum is particularly important. This we call the ventricle length of the thalamus.
Hyperkinetic movements.-This is an important indication of the treatment. Hyperkinetic movements are due to release of an extrapyramidal neuron system from the regulating influence of the next higher extrapyramidal nucleus. The released nucleus in these cases is the inner segment of the pallidum. The latter is connected by two different afferent pathways with the interior parts of the oral ventral nucleus and with the oral pole of the lateral nuclear complex of the thalamus. Through this system pathological impulses run to the premotor cortical areas in many cases of hyperkinetic disorders. Instead of interrupting the conducting mechanism of the hyperkinetic movements in the precentral cortex which would result in hemiparesis, it was suggested to interrupt the conducting mechanism in the inner segment of the pallidum or in the oral ventral nuclei of the thalamus supplied by the pallidum. This hypothesis proved correct in coagulations performed in a number of patients. A hemiparesis was avoided by this procedure.
Because it is difficult to coagulate completely the structures in question, additional interventions on the spinal cord and its roots were performed with satisfactory effect, especially in some patients with torticollis.
Parkinsonism.-Since the pyramidal tract has a facilitating effect on the rhythm of the tremor at rest originating from the internuncial cells of the spinal cord (Jung) the pyramidal tracts are interrupted at different places for relief of the tremor according to different authors (removal of the precentral cortex by Bucy, pyramidotomy by Putnam, and division of the inner capsule by Browder). These methods had as their result the development of a hemiparesis varying in severity if the tremor was improved.
If one supposes that the facilitating influence of the pyramidal tract also comes through its afferent pathway, coagulations in the thalamic nuclei which project towards the precentral cortex could be of remedial value. In fact, by stimulating these structures we observed an influence on the rhythm of the tremor. Coagulations performed accordingly resulted in improvement of the tremor and disappearance of the rigidity. The first patient operated upon in this manner has now remained well for three years; tremor persists on one side, but in a much reduced degree, and only when the patient gets excited. After bilateral coagulations of these nuclei the connecting fibres to the frontal lobes are also cut as well as those to the medial thalamic nuclei which pass through these nuclei. Therefore in our first patient with parkinsonism a frontal lobe syndrome was seen. In the patients operated on later this was avoided by applying unilateral coagulation only.
Psychosurgery.-In cases with chronic deteriorating psychosis coagulations of the medial nucleus of the thalamus were performed according to the method used by Spiegel and Wycis. The coagulations must not be too restricted to have a therapeutical effect. On the other hand, frontal lobe symptoms can be observed after such more extensive coagulations. The special effects have already been described in an earlier communication. ' Intractable pain.-From the two possibilities for treatment of severe pain, we have used the psychosurgical approach (frontal leucotomy) only in exceptional cases because of the personality defects following these operations.
The second method is an attempt to interrupt the pain-conducting pathways in different places. By means of stereotactic operation it is possible to divide these pathways in the thalamus where the pain impulses pass the basal part of the caudal ventral nucleus. Coagulation of this nucleus results in relief from pain without any psychic changes. Before coagulation stimulation with higher frequencies of thyratron currents produces the typical neuralgic pains or painful parxsthesias. By these stimulations the somatotopic representation of the different regions can be demonstrated. The results have been satisfactory in patients with severe facial pain, especially after herpes zoster. All these patients had been treated before by other operations without the stereotactic method.
The method of stereotactic operations promises many new possibilities in treatment of various disorders of the central nervous system; however, much more experience is needed before one can come to definite conclusions as to its value as an aid in precisely locating a lesion.
The method and results were illustrated by a film demonstration. 'See HASSLER, R., and RIECHERT, T. (1954) Nervenarzt., 25, 441.
